Purpose: To evaluate the technical feasibility and oncologic safety, we assessed the short-term and long-term outcomes of laparoscopic resection of the small bowel gastrointestinal stromal tumors smaller than 5 cm by comparing those of open surgery by subgroup analysis based on tumor size. Materials and Methods: From November 1993 to January 2011, 41 laparoscopic resections were performed among the 95 patients who underwent resection of small intestine ≤10 cm in diameter. The clinicopathologic features, perioperative outcomes, recurrences and survival of these patients were reviewed. Results: The postoperative morbidity rates were comparable between the 2 groups. Laparoscopic surgery group showed significantly shorter operative time (P=0.004) and duration of postoperative hospital stay (P<0.001) than open surgery group and it was more apparent in the smaller tumor size group. There were no difference in 5-year survival for the laparoscopic surgery versus open surgery groups (P=0.163), and in 5-year recurrence-free survival (P=0.262). The subgroup analysis by 5 cm in tumor size also shows no remarkable differences in 5-year survival and recurrence-free survival. Conclusions: Laparoscopic resection for small bowel gastrointestinal stromal tumors of size less than 10 cm has favorable short-term postoperative outcomes, while achieving comparable oncologic results compared with open surgery. Thus, laparoscopic approach can be recommended as a treatment modality for patients with small bowel gastrointestinal stromal tumors less than 10 cm in diameter.
Introduction
Gastrointestinal stromal tumors (GISTs) are the most common type of subepithelial tumor of the gastrointestinal tract (GI) and account for only 0.1% to 0.3% of all GI tumors.(1) After finding out that GISTs originate from the interstitial cell of Cajal, an immunohistochemical marker CD 117 for the KIT protein enables in distinguishing GIST from other subepithelial tumor such as leiomyoma, leiomyosarcoma and leiomyoblastoma.(2,3) Understanding of these disease entities make it possible to apply targeted therapy using tyrosine kinase inhibitors for metastatic or inoperable tumors.
However, surgical resection with a negative margin is the main treatment for primary GISTs. (4) (5) (6) GIST most commonly arises in the stomach and secondarily in the small intestine along the digestive tract. There have been only a few studies of small intestinal GISTs unlike gastric GISTs and some study reports that small intestinal GISTs are more malignant than gastric tumors with similar size and mitosis parameters in almost all categories. (7, 8) In the meantime, laparoscopic resection with a negative gross margin is oncologically justified for gastric GISTs smaller than 5 cm.(9-13) However, it still remains unknown whether minimally invasive resection of small intestinal GIST is technically and oncologically feasible. To the best of our knowledge, there have been no study evaluating both the technical safety and oncologic feasibility of laparoscopic resection of performed for GISTs of small intestine. The purpose of this study is to evaluate the surgical outcomes following laparoscopic resection of small bowel GIST by comparing those following open surgery in terms of early postoperative outcomes and long-term oncologic outcomes. 
Materials and Methods

Between
Statistical analysis
All the statistical analyses were performed using IBM SPSS ver. 20.0 for Windows (IBM Co., Armonk, NY, USA). Categorical variables were presented in proportions using the chi square tests.
Continuous variables were presented as mean and standard deviation and Student t-test (parametric distribution) or Mann-Whitney test (nonparametric distribution) were used to analyze differences.
Differences were considered statistically significant at a P-value of ＜0.05 at the conventional two-tailed alpha level of 0.5. The survival was calculated on the basis of the interval from surgery to patient's death or last time to follow-up. Recurrence-free and overall survival rate were estimated using a Kaplan-Meier method. A logrank method was used to test the equality of survival distributions between the two groups.
Results
The clinical characteristics of the LAP and OPEN groups were described in Table 1 . The two groups were similar in terms of age, gender, tumor location, previous abdominal operation history.
The median tumor size of surgically resected specimens in OPEN group was larger than that in LAP group (P=0.006). The proportion Values are presented as overall mean (%) or overall mean±standard deviation. Values are presented as number (%). GIST = gastrointestinal stromal tumor.
treatment and oncologic outcomes between the two groups are shown in Table 3 .
With a mean follow-up of 24.7 months in the LAP group and 51.6 months in the OPEN group, tumor recurrence was detected in 13 cases in the OPEN group and 3 in the LAP group. The sites of recurrences are shown in Fig. 1 . Hepatic metastasis was the most common site of recurrence. As for LAP group, one case was found at liver, 1 at mesentery/omentum, and 1 at duodenum. No lymph node recurrence was noted in both subgroups.
There were no significant difference in overall survival for the LAP versus OPEN groups (P=0.163), and in recurrencefree survival (P=0.262). The subgroup analysis by 5 cm in tumor size (≤5 and 5＜size≤10) also shows no significant differences in overall and recurrence-free survival between two groups (Fig. 2, 3 ).
Discussion
We found that laparoscopic resection can be safely performed In addition, patients were also biased based on their information for the types of surgery, thus the selection of the operation type was decided based on their limited knowledge. Other limitation was rather long study duration makes it difficult to evaluate the LAP group. Relatively more patients of the OPEN group was skewed towards early period of study compared to those of the LAP group.
This may have introduced biases because of the differences in mastering operational skills and by rapid development and improvement of instruments.
In conclusion, our study demonstrated that laparoscopic approach can be safely adopted for small intestinal GIST. Laparoscopic resection for small bowel GISTs could get favorable shortterm postoperative outcomes while achieving comparable oncologic
results compared with open surgery. Thus, laparoscopic approach can be regarded as an recommendable treatment modality for patients with small bowel GISTs less than 10 cm in diameter.
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